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(57) ABSTRACT 

A disconnect mechanism for a power receptacle, which 
includes a disconnect block, a locking member slidably 
coupled to the disconnect block, and an electromagnetic 
device moveably coupled to the locking member. The discon 
nect block includes two side arms extending outwards. A 
pressing plate is disposed above the disconnect block, and a 
disconnect spring is disposed above the pressing plate. The 
moveable contact arms of the main switch of the receptacle 
are disposed between the pressing plate and the disconnect 
block, and the pressing plate pushes the moveable contact 
arms when the main Switch is being opened when a current 
leakage is detected. The receptacle also includes an auxiliary 
switch disposed because the disconnect block and the circuit 
board. 
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1. 

DISCONNECT MECHANISM IN A POWER 
RECEPTACLE WITH GROUND-FAULT 
CIRCUIT INTERRUPTION FUNCTIONS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application is a continuation of U.S. patent applica 
tion Ser. No. 12/412,719, filed on Mar. 27, 2009, which 
claims foreign priority benefits under 35 U.S.C. S 119(a)-(d) 
from China Patent Application No. 200820057228.4, filed 
Apr. 14, 2008, which is incorporated by reference in its 
entirety. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
This invention relates to a power receptacle with ground 

fault circuit interrupter (GFCI) functions, and in particular, it 
relates to a disconnect mechanism in the power receptacle. 

2. Description of the Related Art 
When electrical appliances have a current leakage, abnor 

mal current or Voltage signals are generated. Leakage current 
protection devices can detect Such abnormal current or Volt 
age signals and used an operating mechanism to automati 
cally cut off the power Supply to the leaking appliances. 
GFCI is a power receptacle that has a leakage current 

protection function. Their current limit is typically below 20 
A and can detect leakage current of 6-30 mA, GFCIs are often 
used in handheld appliances, portable appliances, and are 
often used in homes, Schools, etc. 
A typical current type leakage current detection and pro 

tection devices includes a detection circuit (residual current 
detection), an intermediate mechanism (amplifier, compara 
tor, or disconnecting mechanism), actuator and testing 
mechanism. A GFCI typically uses a disconnect mechanism 
as the intermediate mechanism. 

Disconnect mechanisms can be categorized into electronic 
and electromagnetic types. 

Electromagnetic type disconnect mechanisms is widely 
used because it is more resistant to interference and shock 
(over current and over Voltage), does not require auxiliary 
power Supply, and does not change its protection functions at 
Zero Voltage. 

Conventional GFCIs have certain shortcomings. For 
example, the GFCI described in Chinese patents 
ZL00250313.1 and ZL02243496.8, each moveable contact 
arm has one fixed end and another end with a contact terminal, 
so the connection and disconnection of the input and output 
ends of the receptacle relies on the resilient nature of the 
moving arms. However, the uniformity of the resilience of the 
moving arms is difficult to control during manufacturing, and 
cannot be tested using destructive test. Thus, if a moving arm 
is defective in its resilience, and if the loadside experience an 
ultra-low ground fault (e.g. over 1000A of leakage current), 
arcs may occur when the contact terminals are disconnected, 
which may melt the contact terminals and fuse them together. 
Thus, even though the disconnect mechanism of the GFCI is 
functional, the contact terminals are in fact not disconnected. 
This presents great hidden danger to safety. 

SUMMARY OF THE INVENTION 

The present invention is directed to an improved GFCI 
power receptacle. 
An object of the present invention is to provide a discon 

nect mechanism, which includes an auxiliary disconnecting 
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2 
device to cooperate with an actuator, as well as an auxiliary 
switch. When a leakage occurs in the GFCI, the disconnect 
mechanism can quickly and effectively cut off the power 
Supply automatically. Even when the contact terminals are 
melted and fused together due to large current, the auxiliary 
disconnect device can effectively increase the force on the 
contact points to separate them so as to ensure disconnection 
of the electrical coupling. 

Additional features and advantages of the invention will be 
set forth in the descriptions that follow and in part will be 
apparent from the description, or may be learned by practice 
of the invention. The objectives and other advantages of the 
invention will be realized and attained by the structure par 
ticularly pointed out in the written description and claims 
thereofas well as the appended drawings. 
To achieve these and other advantages and in accordance 

with the purpose of the present invention, as embodied and 
broadly described, the present invention provides a discon 
nect mechanism for a power receptacle, which includes a 
disconnect block, a locking member slidably coupled to the 
disconnect block, and an electromagnetic device moveably 
coupled to the locking member. The disconnect block 
includes two side arms extending outwards. A pressing plate 
is disposed above the disconnect block, and a disconnect 
spring is disposed above the pressing plate. 
The pressing plate has a concave lower Surface facing the 

corresponding side arms of the disconnect block. Optionally, 
the upper Surface of the side arms also has a concave shape. 
Preferably, the concave lower surface of the pressing plate 
and the concave upper Surface of the side arms have a cylin 
drical shape. 
The disconnect mechanism includes an auxiliary Switch 

disposed below the disconnect block. The auxiliary switch 
includes a moving contact arm and a stationary contact arm. 
The pressing plate has two arms on a side facing the corre 
sponding side arms of the disconnect block, the arms extend 
ing beyond the side arms of the disconnect block to a location 
adjacent the moveable contact arm of the auxiliary Switch. 

In another aspect, the present invention provides a ground 
fault circuit interrupter (GFCI) receptacle, which includes a 
body and a circuit board disposed in the body. On the circuit 
board are mounted a pair of output moveable contact arms, a 
pair of input stationary contact arms, a reset Switch, and a 
disconnect mechanism which includes a disconnect block, a 
locking member and an electromagnetic device. Also dis 
posed inside the body are a reset mechanism, a test mecha 
nism, and a pair of output conductors with contact terminals 
thereon. 
The pair of input stationary contact arms each has one end 

partially inserted into the electromagnetic device and the 
other end provided with contact terminals. The pair of output 
moveable contact arms are formed of four resilient metal 
plates arranged in parallel with a contact terminal formed on 
the free end of each metal plate. The disconnect block is 
disposed below the pair of output moveable contact arms, and 
has two side arms extending outwards. A pressing plate is 
disposed above the disconnect block and is coupled to the 
disconnect block. A disconnect spring disposed above the 
pressing plate. 

It is to be understood that both the foregoing general 
description and the following detailed description are exem 
plary and explanatory and are intended to provide further 
explanation of the invention as claimed. 
The pressing plate has a concave lower Surface facing the 

corresponding side arms of the disconnect block. Optionally, 
the upper Surface of the side arms also has a concave shape. 
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Preferably, the concave lower surface of the pressing plate 
and the concave upper Surface of the side arms have a cylin 
drical shape. 
The disconnect mechanism includes an auxiliary Switch 

mounted on the circuit board and disposed below the discon 
nect block. The auxiliary Switch includes a moving contact 
arm and a stationary contact arm each having a contact ter 
minal formed thereon. 
The pressing plate has two arms on a side facing the cor 

responding side arms of the disconnect block, the arms 
extending beyond the side arms of the disconnect block to a 
location adjacent the moveable contact arm of the auxiliary 
switch. 
The GFCI receptacle further includes an arc blocking plate 

disposed between the circuit board and the pair of input 
stationary contact arms to block arcs generated when the 
contact terminals are separating from each other. The arc 
blocking plate may be made of an arc-resistant material. Such 
as PVC, GP0-3 laminated boards, etc. 

Further, the GFCI receptacle includes a reset button, a reset 
shaft attached to the reset button, and a reset spring disposed 
around the reset shaft. The reset shaft passes through a 
through hole on the pressing plate, a through hole on the 
disconnect block and a through hole of the locking member. 
The disconnect spring is disposed around the reset shaft and 
below the reset spring. 

Preferably, the disconnect spring is separated from the 
reset spring. 
The disconnect mechanism according to embodiments of 

the present invention has many advantages. First, the discon 
nect mechanism and the receptacle has a simple structure, is 
safe and easy to use. Because the pressing plate is coupled to 
and cooperate with the disconnect block, the structure is 
compact and can be used in various types of receptacles. 

Second, the disconnect mechanism and the receptacle 
employs the pressing plate and the disconnect spring, enhanc 
ing the backing force provided by pressing plate to the output 
moving contact arms. 

Third, the disconnect mechanism and the receptacle 
employs an auxiliary Switch disposed below the disconnect 
block and mounted on the circuit board, such that when 
leakage occurs, the electrical connection is broken. This pre 
vents damage to the disconnecting coil by a large current 
flowing through the device for a long period of time. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The features and advantages of the preferred embodiments 
can be further understood from the detailed description below 
with reference to the following drawings: 

FIG. 1 is an external perspective view of a GFCI according 
to an embodiment of the present invention. 

FIG. 2 is an exploded view of the GFCI according to an 
embodiment of the present invention. 

FIG.3a is an exploded view of a part of the GFCI of FIG. 
2. 

FIG. 3b is a perspective view of the part in FIG. 3a in an 
assembled State. 

FIGS. 4a-4b are cross-sectional views of the GFCI in a 
reset State. 

FIGS. 5a-5b are cross-sectional views of the GFCI in a 
tripped State. 

FIG. 6 is a circuit diagram of the GFCI. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The following symbols are used in the drawing: 
1: Top cover 
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4 
2, 3: Tamper resistant mechanism 
4: Reset button 
5: Reset shaft 
51: Locking slot 
6: Test button 
7: Grounding frame assembly 
71, 72: Grounding plates 
8: Disconnect spring 
9: Disconnect pressing plate 
91, 92: Arms of the pressing plate 
93.94: Concave surfaces of the pressing plate 
95: Sleeve of the pressing plate 
96: Through hole of the disconnect pressing plate 
10, 11: Output moveable contact arms 
101, 102,111, 112: Output moveable contact terminals 
12: Locking member 
121: Through hole of the locking member 
122: Coupling slot 
13: Disconnect block 
131, 132: Side arms of the disconnect block 
133, 134: Slots on the side arms of the disconnect block 
135, 136: Concave surfaces of the side arms of the discon 

nect block 
137: Through hole of the disconnect block 
138: Slot in the disconnect block for accommodating the 

locking member 
14: Spring for the disconnecting plunger 
15: Disconnecting plunger 
16: Disconnecting coil frame 
161: Disconnecting coil 
17: Auxiliary moveable contact arm 
171: Auxiliary moveable contact terminal 
18: Auxiliary stationary contact arm 
181: Auxiliary stationary contact terminal 
19: Middle support frame 
20, 21: Output conductors 
201, 211: Contact terminals of output conductors 
202, 212: Metal plates of the output conductors 
22: Reset spring 
23: Test plate 
24: Circuit board 
25: Reset Switch 
251: Moveable contact of the reset switch 
252: Stationary contact of the reset switch 
20 26: Electromagnetic ring assembly 
27, 28: Input stationary contact arms 
271, 281: Input stationary contact terminals 
29: Base frame 
30, 31: Output terminals of the receptacle 2532,33: Input 

terminals of the receptacle 
34: Screws 
35: Arc blocking plate 
The operating principle of the electromagnetic type GFCI 

circuit is briefly described with reference to FIG. 6. 
When the GFCI is operating normally, when the reset but 

ton is pressed and the reset switch (SW1) is closed, because 
the reset Switch passes through the electromagnetic ring 
assembly (RING2 and RING2), the electromagnetic rings 
detects the movement of the reset button and generates a 
voltage signal. The control IC (IC1) receives the voltage 
signal and generates a control signal to cause the silicon 
controlled rectifiers (SCRs) (Q1 and Q2) to become conduc 
tive. As a result, a current passes through and energizes the 
solenoid (SOL). The solenoid operates a disconnect assembly 
and a locking member to lock them, bringing the contact 
terminals of the main switch (RESET) into contact, whereby 
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the input (LINE) and output (LOAD and RECEPTACLE) 
ends of the receptacle are electrically connected. 
When there is leakage in the receptacle, the electromag 

netic ring assembly detects the leakage current, causing the 
SCRs to conduct. The solenoid is energized and operates the 
disconnect assembly and the locking member to be unlocked 
and released, breaking electrical connection of the main 
switch (RESET). The leakage current protection operation is 
fast and sensitive, protecting the safety of users. 
The GFCI according to embodiments of the present inven 

tion is an improvement based on the general operating prin 
ciple described above. As illustrated in FIG. 1, the GFCI 
receptacle includes a body formed of a top cover 1 and a base 
frame 29, where the top cover is provided with openings for 
plugs and openings for a reset button 4 and a test button 6. 
The exploded perspective view FIG. 2 illustrates the inter 

nal structure of the receptacle. As seen in FIG. 2, inside the 
body is a middle support frame 19. Between the top cover 1 
and the middle Support frame 19 is a grounding frame assem 
bly 7; between middle support frame 19 and the base frame 29 
is a circuit board 24. 

Grounding plates 71 and 72 are provided on the grounding 
frame assembly 7, which are coupled to the ground legs and 
aligned with corresponding plug holes on the top cover 1. On 
two sides of the middle support frame 19 are output conduc 
tors 20 and 21, which are provided with metal plates 202, 212 
aligned with corresponding plug holes on the top cover 1, as 
well as contacts 201, 211. 

Disposed on the circuit board 24 are: a pair of output 
moveable contact arms 10, 11; a pair of input stationary 
contact arms 27, 28; reset switch 25; and a disconnect assem 
bly that includes a disconnect block 13, a locking member 12 
and electromagnetic components. The electromagnetic com 
ponents include an electromagnetic ring assembly 26, a dis 
connecting coil frame 16, disconnecting coil 161 on the frame 
16, a disconnecting plunger 15 inside the coil 161, and a 
spring 14 that is biased against the disconnecting plunger 15. 
The pair of input stationary contact arms 27, 28 are stationary, 
with their one ends inserted into the electromagnetic ring 
assembly 26, while their other ends are provided with input 
stationary contact terminals 271, 281. 
The pair of output moveable contact arms 10, 11 are move 

able, and include four parallel resilient metal plates where the 
free ends of the resilient metal plates are provided with move 
able contact terminals 101, 102, 111, 112. The disconnect 
block 13 is disposed below the pair of output moveable con 
tact arms 10, 11. The disconnect block 13 has two side arms 
131, 132 extending outwardly. Above the output moveable 
contact arms 10, 11 is a disconnect pressing plate 9 that 
cooperates with the disconnect block 13. A disconnect spring 
8 is fixedly attached to the pressing plate 9 at its top. To protect 
the electronic components on the circuit board from arcs 
generated when the various contact terminals are separated 
from each other, an arc blocking plate 35 is provided between 
the circuit board 24 and the pair of input stationary contact 
arms 27, 28 as shown in FIGS. 2-3b. The structure of the arc 
blocking plate 35 is not limited to the one shown in the 
figures. The arc blocking plate may be made of an arc-resis 
tant material, such as PVC, GPO-3 laminated boards (a fiber 
glass reinforced thermoset polyester molded material) and 
other insulating materials, etc. 
As seen in FIGS. 2-3b, in the preferred embodiment, the 

structure of pressing plate 9 is an elongated plate shape that 
corresponds to the shape of the disconnect block 13. It should 
be understood that any suitable structure of the pressing plate 
9 may be used so long as it can cooperate with the disconnect 
block 13 to provide a backing force for the output moveable 
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6 
contact arms 10, 11. On the bottom side of the pressing plate 
9 and the top side of the side arms 131, 132 of the disconnect 
block 13, there may be provided concave surfaces 93, 94 and 
concave surfaces 135, 136, respectively, in order to enhance 
the sensitivity of pinching action upon the output moveable 
contact arms 10, 11. Further, the bottom of the pressing plate 
9 has U-shaped arms 91.92 extending downwardly, which are 
positioned to be around the side arms 131, 132 of the discon 
nect block 13 to help the cooperation of the pressing plate 9 
and the disconnect block 13. One branch of the U-shaped 
arms 91.92 are coupled to the disconnect block 13 by fitting 
into slots 133,134 on the side arms 131, 132; the other branch 
of the U-shaped arms 91.92 extend beyond the side arms 131, 
132 to contact an auxiliary moveable contact arm 17 of an 
auxiliary switch. The auxiliary switch, which is mounted on 
the circuit board 24, has an auxiliary stationary contact arm 
18 corresponding to the auxiliary moveable contact arm 17, 
with an auxiliary moveable contact terminal 171 and an aux 
iliary stationary contact terminal 181 on the arms 17 and 18. 
respectively. 
On the pressing plate 9, the disconnect block 13 and the 

locking member 12, through holes 96, 137 and 121 are pro 
vided, respectively, for the reset shaft 5 to pass through. The 
reset shaft 5 is attached to the reset button 4 and has a reset 
spring 22 around it. The disconnect spring 8 is disposed above 
the pressing plate 9, in a sleeve 95 that extends coaxially 
above the through hole 96. The disconnect spring 8 can also 
be fixedly coupled the pressing plate 9. To more reliably 
couple the pressing plate 9 and the disconnect block 13, 
another sleeve may be formed on the disconnect block 13 
extending coaxially above the through hole 137 and inserted 
into the through hole 96 of the pressing plate 9. The coupling 
of the pressing plate 9 and the disconnect block 13 is not 
limited to the structures described here. Also, the disconnect 
spring 8 may be disposed around the reset shaft 5, separated 
from the reset spring 22, as shown in FIGS. 4a-5b. 

Provided on the disconnect block 13 is a slot 138 for 
accommodating the locking member 12. The locking member 
12 preferably has an L shape. The horizontal part of the L 
shape has the through hole 121 and is disposed in the slot 138: 
the substantially vertical part has a coupling slot 122 for 
coupling to the disconnecting plunger 15, so that the locking 
member 12 moves with the plunger 15. 
The reset switch 25 is disposed on the circuitboard 24, and 

includes a stationary contact 20 252 soldered on the circuit 
board and a moveable contact 251 formed on a resilient metal 
plate soldered to the circuit board. 

Since the GFCI is a protective device, periodic testing is 
necessary to make Sure it is functioning properly. For this 
purpose, a test plate 23 is provided because the output con 
ductor 21 and the test button 6 to form a testing mechanism. 
The test Switch and a resistor form a simulated leakage cur 
rent circuit to test whether the circuit interrupter is function 
ing properly. 

Further, tamper resistance devices 2 and 3 may be provided 
between the top cover 1 and the grounding frame assembly 7. 
Output terminals 30, 31 and input terminals 32, 33 of the 
receptacle are located on both sides of the base frame 29. 
Finally, screws 34 fasten the top cover 1, the middle support 
frame 19 and the base frame 29 together to form the 
assembled receptacle. 
The operation of the GFCI device is described with refer 

ence to the figures. Referring to FIGS. 4a and 4b, the recep 
tacle is shown in a normally functioning, reset condition. 
When the reset button 4 is pressed down, the reset shaft moves 
downward and compresses the reset spring 22. At the same 
time, the pressing plate 9 and the disconnect block 13 move 
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downward, so that the moveable contact 251 and the station 
ary contact 252 of the reset switch 25 contact each other. The 
closing of the reset switch 25 causes a current through the 
disconnecting coil 161, and the magnetic field of the coil 161 
causes the plunger 15 to move. The locking member 12 moves 
with the plunger 15, and the locking slot 51 of the reset shaft 
5 passes through the hole 121 of the locking member 12. 
Then, the reset switch 25 automatically disconnects due to its 
resilience, and the coil 161 is de-energized. As a result, the 
plunger 15 moves back due to the biasing force of the spring 
14, bringing the locking member 12 with it, causing the 
locking slot 51 of the reset shaft 5 to engage the locking 
member 12 and lock the reset shaft 5. Then, when the pressing 
force on the reset button is released, the reset spring 22 urges 
the reset shaft 5 to move upwards. 

At this time, because the reset shaft 5 is locked with the 
locking member 12, the reset shaft 5 brings the locking mem 
ber 12, the disconnect block 13 and the pressing plate 9 
upwards. The side arms 131, 132 of the disconnect block 13 
pushes the output moveable contact arms 10, 11 upwards, 
causing the output moveable contact terminals 102, 111 to 
come in contact with input stationary contact terminals 271, 
281, and the output moveable contact terminals 101, 112 to 
come in contact with contact terminals 201, 211 of the output 
conductors 20, 21. As a result, the input side and the output 
side of the receptacle are electrically connected. It should be 
noted that the arms 91.92 of the pressing plate 9 are in contact 
with the auxiliary moveable contact arm17 before reset; after 
reset, because the arms 91, 92 of the pressing plate 9 move 
upwards, the auxiliary moveable contact terminal 171 and the 
auxiliary stationary contact terminal 181 come into contact 
with each other, which closes the auxiliary switch 17/18. 
As shown in FIGS. 5a-5b, when current leakage occurs 

within the receptacle, the electromagnetic ring assembly 
detects the leakage and generates an electromagnetic field in 
the disconnecting coil 161. The disconnecting plunger 15 
pushes the locking member 12 to move, so that the locking 
slot 51 of the reset shaft 5 escapes from the through hole 121 
of the locking member 12 and moves upwards by the force of 
the reset spring 22. As a result, the pressing plate 9 and the 
disconnect block 13 falls downwards. The disconnect spring 
8, which has been previously compressed by the pressing 
plate 9, forces the pressing plate 9 to move downwardly 
quickly. The pressing plate 9 pushes the output moveable 
contact arms 10, 11 downwardly, causing the output move 
able contact terminals 102,111 to be separated from the input 
stationary contact terminals 271 281, and causing the output 
moveable contact terminals 101,112 to be separated from the 
contact terminals 201, 211 of the output conductors 20, 21, 
respectively. As a result, the electrical connection between 
input side and the output side of the receptacle is quickly 
disconnected, providing enhanced safety protection to the 
USCS. 

Also, because the pressing plate 9 moves downwards 
quickly, the arms 91.92 of the pressing plate 9 re-establishes 
contact with the auxiliary moveable contact arm 17 and 
presses it down, the auxiliary moveable contact terminal 171 
is separated from the auxiliary stationary contact terminal 
181, so the auxiliary switch 17/18 is open. In FIG. 6, the 
auxiliary switch is shown as SW3. 
The testing operation of the GFCI is described now. When 

the GFCI is working properly and the test button 6 is pressed, 
the test plate 23 is pressed down to close a test current loop 
(which includes a test resistor) to simulate a leakage current. 
Thus, the disconnecting coil 161 is energized and the plunger 
15 moves the locking member 12. The locking slot 51 escapes 
from the through hole 121 of the locking member 12, the 
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8 
disconnect spring 8 quickly pushes the pressing plate 9 down 
to disconnect the inputside and output side of the receptacle. 
When this testing procedure is finished and the GFCI is deter 
mined to be functioning properly, pressing the reset button 4 
again will establish the electrical connection between the 
input and output sides of the receptacle. 

It will be apparent to those skilled in the art that various 
modification and variations can be made in the power recep 
tacle of the present invention without departing from the spirit 
or scope of the invention. Thus, it is intended that the present 
invention cover modifications and variations that come within 
the scope of the appended claims and their equivalents. 
What is claimed is: 
1. A ground-fault circuit interrupter (GFCI) receptacle, 

comprising: 
a circuit board; 
a pair of output moveable contact arms mounted on the 

circuit board, the pair of output moveable contact arms 
being formed of four resilient metal plates arranged in 
parallel with a contact terminal formed on a free end of 
each metal plate: 

a pair of input stationary contact arms mounted on the 
circuit board, each having a first end with a contact 
terminal, wherein the two contact terminals of the input 
stationary contact arms correspond in position with two 
of the four contact terminals of the output moveable 
contact arms; 

a pair of output conductors having contact terminals dis 
posed thereon which correspond in position with the 
other two of the four contact terminals of the output 
moveable contact arms; 

a reset switch mounted on the circuit board; 
a reset mechanism; 
a test mechanism; 
a disconnect block having two side arms disposed below 

the pair of output moveable contact arms; 
a pressing plate disposed above the disconnect block; 
a disconnect spring disposed, above the pressing plate; 
a locking member slidably coupled to the disconnect 

block; 
an electromagnetic device moveably coupled to the lock 

ing member, wherein each moveable contact arm has a 
second end partially inserted into the electromagnetic 
device, wherein the plurality of output moveable contact 
arms are partially disposed between the pressing plate 
and the corresponding side arms of the disconnect block, 

an arc blocking plate disposed between the circuit board 
and the pair of input, stationary contact arms, 

wherein when the electromagnetic device is energized, it 
moves the locking member in a first direction, 

wherein when the locking member moves in the first direc 
tion, the disconnect block and the pressing plate move in 
a second direction undera force of the disconnect spring, 

wherein when the pressing plate and the disconnect block 
move in the second direction, the pressing plate presses 
the plurality of output moveable contact arms in the 
second direction to break a contact between the contact 
terminals of the output moveable contact arms and the 
contact terminals of the input stationary contact arms 
and the output conductors, and 

wherein the arc blocking plate blocks arcs generated when 
the contact between the contact terminals of the output 
moveable contact arms and the contact terminals of the 
input stationary contact arms and the output conductors 
are broken. 


